Demonstration by redox fluorometry that sulforaphane protects retinal pigment epithelial cells against oxidative stress.
To quantify the effects of oxidant challenge on the redox state of adult human retinal pigment epithelial cells using microscopic autofluorescence spectroscopy and to determine whether treatment with the isothiocyanate sulforaphane protects these cells against oxidative stress. Oxidative stress was evoked in ARPE-19 cells by H2O2 and tert-butyl hydroperoxide. Reduced nicotinamide nucleotides NAD(P)H were assessed by excitation at 366 nm with measurement of fluorescence at 450 nm. Oxidized flavoproteins were assessed by excitation at 460 nm with measurement of fluorescence at 540 nm. The ratio of these measurements served as the index of cellular redox status. Redox ratio and cell viability decreased in a dose-dependent manner after oxidant exposure. ARPE-19 cells treated with sulforaphane maintained significantly higher redox ratio and cell viability. The ratio for sulforaphane-treated cells after exposure to 0.64 mM H2O2 was 2.64 +/- 0.19 compared with 1.77 +/- 0.16 in untreated cells (P = 0.001). At 1.2 mM H2O2, the redox ratio of sulforaphane-treated cells was 2.30 +/- 0.18 compared with 1.76 +/- 0.13 in untreated cells (P = 0.02). Similar results were observed after insult with tert-butyl hydroperoxide. Redox fluorometry provides quantitative information on the redox status of living cells. Sulforaphane protects ARPE-19 cells from oxidative injury by induction of antioxidant phase 2 genes. The findings in this study describe a useful method for assessing antioxidant effects in live cells and support phase 2 gene induction as a potential treatment strategy for macular degeneration and diseases in which oxidative injury plays a causative role.